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Netaphor Comprehension and Cognitive Effort.

In recent years, psychologists have Begun to recognize

the important role that meiaphors play in cognition. For

instance, several conferences and symposia have taken place
vhich have dealt entirely with the topic of metaphors. One

focus of this increase interest in metaphors has been the
examin&fion of the comprehension of figurative lauguage:
For example, previous researchers have investigated the
ability of subjects to produce metaphoric sentences {(Pickeans
& Pollio, 1%79), nmemory for metaphors and nonrnetaphors (Bock
& Brewer,1980), and the effect of context on metaphor
comprehension (Ortony, 1978). Howéver, the differences which
may exist between the processing of literal anad figurative
language have not been extensively investigated. Little is
known about the internal cognitive processes {e.g.,

attentional capacity, internal representational format} that

might be involved in metaphor compreﬁension.

The ‘'majority of studies which have previously suggested
that differences may exist between the processing of
metaphor and nonmetaphors have based their conclusions gpon
differential recall of met?phors and literal sentences (Bock
& Brewer,1980; Harris, 1979). In an attempt to examine
these suggested processing differences more closely, Harrié,
Lahey, €& Marsalek (1980) attempted to interfere with the

initial processing of metaphoric and 1literal sentences.
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Harris reasoned that if metaphors do requirg'more attention
or elaborative procgssing than 1literal ’sentences, then
interfering with their initial processing shguld nake the
metaphors more difficult to remember. The ~resu1ts showed

that both sentence types were remembered equally well, even

under fairly heavy attentional demands.

Although Harris' study asked an importagi question
about the amount of cognitive processing needed to
understand a retaphor, his methodology was not sensitive to
on-1line 'processing differences. In addition, previous
researchxhas failed to~ensure that the sentences which were
presented to the subjects were in fact comprehended.
Finally, it is possible that previous differences which have
been fouﬁd between the recall of metaphors and literal
sentences may be accounted for by the amount of cognitive
effort required for their comprehension as suggested by
Tyler, Hertel, McCallum, & Ellis .(1979).

One important aspect of on-lf%e processing is the
amount of cognitive capacity or mental effort used during
the comprehension process. Models of cognitive effort such
as Kahneman's (1973) are based on the assumption-that humans
possess a limited capacity central processor and that two
signals which require simultaneous nrocessing wil. compete
with each othe{ for this central capacity. The secondary
task proceduré is frequently used to measure the amoint of

cognitive effort expended during sentence comprehension.

According to the logic of this procedure, the more cognitive
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capacity requiqed by a primary task, the 1less will be
available for a secondary task, producing a longer latency
for response to the secondary task. -

The present study was designed to investigate on-line
processing differences between metaphorical and 1literal
versions of the same sentences using a secondary task
procedure, Verification of the meaning of metaphors and
nonmetaphors was“the primary task and response to an
intermittent click'signal ¥vas the _secondary task. The
purposes of this study“were: 1) to compare processing
demands for figqurative and literall language during the

comprehension process, and 2) to examine the consequences of

such differences on verification and memory performance.

Subjects:
The subjects were 39 undergraduate psychology students
who received course credit for their pacticipation " in the

study. All subjects were native speakers of English.
v (‘

The stimuli were U8 pairs of sentences constructed by
Harris (1976). Each set consisted of two sentences which

expressed the same idea in either metaphorical or

nonmetaphorical forn. The sentences were equated for
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A

syntactic structure and meahning. For exanmple, "The old
couch vas in love with its new slip cover" (netaphorical)
and “The old couch looked good in its new slip cover"
(litérai) both express the same meaning. A brief paraphrase
was constructed for each Eet for v%se in the verification
task (e.q., "The new slip cover improved the appearance of
the couch"). For half of the sentences of each type the

Paraphrases vere correct and for the remainring half they

¢

‘were-incorrect.

The subjects were shown a total of 48 pairs of slides,’
in an individual testing session. On each trial, the first
slide contained one version of a stimulus sentence, followed

»

afger 6 seconds by a second slide containing a paraphrase of
the sentence for verification. “On half of the trials a
brief click was also presented through headphones
approximately Zsbhmsec after onset of the test slide, i.e.,
while the subject was processing,the senténce. Subjects
wvere instructed to respond to the click by pressing a Sutton
as rapidly as possible, but to0ld that they should focus on

the primary task of verifying the stimulus and test

sentence. Two.digital timers were used to record the

button-press response latencies to the clicks (secondary

task) and the verification of the test sentence (primary

a

task) on ééch trial. Sentence type (netaphor or
nonmetaphor) was balanced acrosé'subjects, for a given

sentence.

Following presentation of the sentence pairs, the
W
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subjects were given a forced~choice récogmition t%#t. Each
test pair consisted of the metaphorical and literal vers’-ns
of a given sentence. The subject's task was to indicate

wvhich version of that. sentence had been presented earlier.

&

Results P

Performance en the primary (vérification) task
indicated that subjects comprehended both types of stimulus
sentences equally well. 'The verification latency data
showed the usual advantagg; €for positive verification
responses (p<.01), ‘ bput no differences attributaktle to
sentence type. &ean latencies for correct paraphrases were’
3.42 sec for wmetaphors and 3.48 sec for nonmetaphors. On
the secondary (click) task, the nean response latency vas
141 msec for metaphors and 118 msec for nonmetaphors,
indicating that relatively more of the available cognitive
capacity was used during the comprehension of metaphors.

This difference was highly significant (p<.001).- - The

'probability of correct recognition memory was also greater

for the nmetaphorical stimulus sentences than for their
literal counterparts (p<.01), and greater for sentences

requiring a positive verification response (p<.03).

The results of the present study demonstrated that
whether a sentence is presented in a 1literal or figurative
form had significant effects on sentence processing. When a

metaphorical sentence was presenteg, more cognitive ‘effort

{
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was required for énalyzing its meaning than for a literal
version of the same’sentence. When subjects are forced to
couprehend meaning, however, they can verify a paraphrase of
_ either type of sentence with equal speed and accuracy,

suggesting equivalent comprehernsion. The recognition data
showed thag a ' sentence was rememtered better when the

. ‘medning was . conveyed metaphorircally than when it was ,

. con}eyed literally. The fact that. subjects used wmore
cognitivg capacity during the comprehenéion of metaphors was
associated with better memory for thé metaphors. , ‘TLese
f;:@ings suggest that éigurative and 1itéra1 language have‘
different implications for language process?ng. They also
support the prediction of Tyler et al. (1979) . that the
amount of cognitive effoft expended during processing is
related to memory performance.

Previous arguments for differences ‘betveén tﬂe
processihg of métaphors and nonmetaphors have been based
almost - entirely eon the finding of observed memory
differences ' between the two types of sentences (Bock &
Brewer, 1980; Harris, 1979). Through the use\of the secondary
task technique, the present study has demonstrated .that
there are also differénces in ;hev on-line processing of

me taphors and nonmetaphofs- Specifically, the amount of

attention used during conprehension was greater for

metaphors. This difference in attention was reflected in
the slower reaction times to the secondary task signal

presented during the prisary task of comprehension,.

’
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An important .quéstiqn remains: Hﬂy does - the
conpreliension of a metaphor require more cognitive effort
than that of"a literal sentence? <This .finding suggests that
the comprehension of 1literal and figurative.language may
involve different underiying processes, as- implied Ey Bock &
Bre;er'(1980) “and Black (1979). Although the present data
do not allow us to determine the exact nature of ‘the
processing differences, it 1is possible. to offer " some
séeculations. One possible explanaxioﬂ'might be related to
the use of inferences durings the comprehension of metarhors.
A metaphor is a type of implicit statemfnf\qgifé forces ghe
subject to'go beyond K&;t st exP{icitly or literally statted
in order to construct the meaning of the sentence. The
increise in effort for metaphors may ke related to the added
operation of drawing an i;fergncg’during the comprehension
process, Metaphors are also probatilistic in naéure, in
that they n;yﬁhqt necessarily \have one correct meaaing, as
directly asserted 1literal statements usually do. The
probabilistic nature of metaphors may cause the sukject to

use more cognitive effort during comprehension.

5 .

The ingpease in effort uyich occurred during the
processing of metaphors may also be. related to the use of
imagerye. For instance, Harris,lahey, & Marsal®&k (1980)
found that although metaphors we;e rated as -more difficult .
to image than nonmetaphors, sutjects reported using imagery
~more.ﬁrequently during the proéessing’of metaphors. The use

A * ~
of a different secondary task procedure might provide

S

(? .
N
[} . 3




. =9~

further insight into the use of imagery during the

comprehension of “etaphors. For example, a visual secondary -
A R

task signal could be substituted for the ‘auditory" probe

signal which was used in the current study. If imagery is

~

involved in -metaphor comprehension, then it might be

predicted_tKEt a visual c‘secondar}r task probe would cause
.". : - . (.r
nodality-specific interference and thus produce slower

reaction times ddring the précessing of metaphors than would

an auditory task probe.

. . Furthermore, if cognitive *effort is si@nificanilg
> . ‘ -

related to the recognition of metabhors, equating the amount

of effort neg&ed to understand literal and metaphoric

. “> XY
. ’ - < A 1
sentences should erase the memory advantages found for

.. . '-'\(-' . .
metaphors in the present study. Previous research

<

.(Ortony.1978: Tanhausep;1978y3 has shown tﬂat the ease with

which a sentence is processed is determined by its preceding

¢ » context. Wwhen a métaphor is pfécedéa:byha ;elevant coitext,

. the metaphor t;kes nc longer’ to_uné%rstang than: a literal °
sentence.’ . One might pfedict that enb@dding each.ﬁetéphoric‘
sentence in the presen’'t sthd; in n appropriate context =
should equate the amouﬁi of ;effort reauired to understani
both tyggs of sentences. If the cognitive éffsrt hypcthesis’
is correct; theg metaphoric and nonmetaphoric sentences
would be recallea equally welil under contexfhilt onditionsc .
This_woulg_ provide furtﬁer support fof the ,importance of

cognitive effort as a predictor of memorial funétionitgf

-

In sunmmary, the results of the present. study,

K
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demonstrated that vhether a sentence was 1literal or

figurative had -a significant effect on sentence processing.
c - -~ .
It was found. that vhen a nmetaphorical sentence was

L

Presented, subjects used more cognitive effort in analyzing

its meaning. ..The results also shoved that when the meaning

"of ‘a sentengg vas convéyed metaéhorically, it was rémembgred
better thgn.:hen if'was conveyed literally. Thus, the fact
that a subject used more cognitive effort du;ing the
compreiehsién of metaphors was associated with increased
menory fér the metaphofs. Future research on sentence
ﬁroceésin;L shou¥d focus on further delineation of the
diﬁfepenceg vhich-occur during the processing of figurative

and li'teral language. .

In _the pasty the - g@gl of linguistics has been to
LED - 3

-

\

understand thg relationship tetween the explicit linguistic
. ¢
" structure of a2 sentence  and its meaning. The current

»

results, howvever, suggest that this goal is only achievable

) if we also understand how, the meaning of a sentence is

-affécted by factors other than its explicit linguist;E
Structure. . Thus, the study of metaphors will increase not
only olr knowledge of figu;gtive language prgcessing but may
élso léad -to a more complete and general understanding of

«language processing.
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